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Abstract of JP2001207223 

PROBLEM TO BE SOLVED: To recover gold, 
platinum group metals, selenium and tellurium 
from copper electrolytic slime respectively 
selectively and also with high yields only by a 
simple wet operation. SOLUTION: (a) The 
slurry of copper electrolytic slime is treated 
with chlorine to leach valuable metals, 
thereafter, (b) the chlorine leach liquor is 
mixed with bis (2-butoxyethyl) ether, and gold 
is extracted into an organic phase, which is 
reduced with oxalic acid to recover gold, (c) 
the remaining extract is mixed with trioctyl 
methyl ammonium chloride and tributyl 
phosphate, and platinum group elements are 
extracted into an organic phase, which is 
reduced with hydrazine and sodium hydroxide, 
and platinum group elements are collected and 
separated, and (d) this remaining extract is 
reduced with sulfur dioxide, and selenium and 
tellurium are recovered in succession. 
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( C ) &*aaiLfc»©aaaEt*{bhu**^i/>i^ 

(d) e^^7t:*«r}4murc^©}s^^-^be!t«»c 
.fcDiiTtu ■bu>stf^^i/*j«*i|i(*fcbTiaiRr 
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[k*jb2] ±iaiig(a)t«;v-T. mmmmmcDm 
mwttp<Dm<t<vam&* 1 3 0 g /u >y MwerFiciifs-r 

ex ( 2 -7 h * ->ai^i/) ai— x;v^*ata-rs mc 
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[0 0 0 5] B— 073S«, K . E . Sutliff et al. JO 
M , August (1996) . pp42-44 x J. E. Hoffnann et al, Pr 
oceedings of COPPER 95-COBRE 95 International Conf 
erence Volume III(1995) N The Metallurgical Society 

of CIM. pp41-57, »M¥9-3 1 6 5 5 9^^. R 
Cf#if 9-3 1 6 5 6 1 m&miCfBMiEtlT^&Jj ?£ 

[0006] ai-e, mnM*5j2±fr<bffimtMm*m 

X(2-7h^->x^;l/)JC— (JK^D B C fc^ffi-T 
^bfiSllT-jlTtbr-bU^ ^l/;K e^TC^^rleliR 

UTENKStl*. 
[0 0 0 7] ^ZKD73ffi{±> J. E. Hoffmann et al. HY 
DROMETALLURGY ' 94, the Institution of Mining and 
Metallurgy and the Society of Chemical Industry, C 
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[0010] 

[00 1 1] ^<DHIlRiftmK:-feU>*|aIlR-rsfc 

*smx*& k> s ^wxa^owaBia^jKjFwr^-p* ■=> 

fc 0 MIC a&SOT^^-feU^ix^KD^jtO^lCj: 
•JEIlRSftSfcft. Iflc-feL^ x^l/hOitiS^ffi 

[0012] j»-o*afc*v>T»i, mmicfii»r« 40 

[0 0 13] JEt, M*5*tftii-rsKSjSi: Itti, 

mmjmtmmm.ihT.u<D 2 xgT-r;wi/*^^icrs 

tti * ft S ft ft; 5vWl/©ls|iKxe#j8Bftlc & S i: v > o ffl 

m^$,^rco so 



[0014] *fgB^«. ±mLrc'&$;j3&<Dmmmz& 
•eiiiiK-r*;&ffi*ji«-r* c tttEt/st-ts. 

[0 0 15] #tc. ffl®fl¥X^-l'A£OefiK*^i&bTfe 
[0 0 1 6] 

[^®^<i??*-rsfcft£D#e] ±iBBW*ajaw-*fc 
ft, *¥%wt>mm-?zmmMx'7'{2±fr<b<D3im&m<D 
mwsmz, j^Tto(a)~(d)cDx@fcfi£t5TS!La-r«(i 

^r^T-jaa-r a c £ fc ^ •? , ^ &&m7tm, -t u 
T^wi/^iffl-rsioM. (b) #e»ftfc^*^m^ 

(c) ^^aaLfcmofflSJKtJBik h v*?=f->\<*?- 

t z c i: tc * n &&womttmfc t l rm^mt « x 
(d) m&m^*mmvrc&<Dimm&=M<iM 

HtJ:!5il7cL. -fel^>Rr>*-r;l/^=&|ilM^^i:bT[lI 
[0 0 1 7] ±IBXg(a)KfeV>T{±, ^StH 

lijt-rscii^itmtb. ±fexg(b)fc*5v^ra, ^ 

5. tfX ( 2 h + ->x^;l/) a:—- r-^T^^r 

[0 0 18] ±fBXg(c)ti:*5^T. a^^7C*«rtttiJ 
Lfc*««*JJE»-r*B»::, iBlO .7 5mo l/'Jy 

TpH lWTtiiSIK-rscii^^ir-rSc, 

[0019] ±iex^(d)ic43v>rt±. m^mTm^m 

ftilTcWffi^r 4 0 0—5 0 O mVlcmWl; ttfi* 5 0 
~8 0t;tcil»-rsi:tttc. jf7t5fiteHij»c^-ft-blx>^ 

^kSjclBffi* 2 9 0-3 8 0mVtc*S«f-r-5.Ci:lc < i; 
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[0 0 2 0] 

(c)&gSf*3ci: &<DXS(d)-t?<D-feL'>lEliKfc: 

-^A&IhIIKrI^&So Sfc Xg(b)»c^3V^T^O 
R&ih-T-S c £#Wr*;&So 

[0021] «Ttc, «-xa*»»itsttwr«o s-r. 

[0 0 2 2] 

[ffcl] C u + C 1 2 -*C u C 1 2 

[0 0 2 3] 20 
lit 2 ] Ag 2 Se + 3Cl2+3H 2 0-> 2 A g C 1 
+ Hj S eOs +4HC 1 

[0 0 2 4] mWMX^-J ^©SlRtHrUi^ra 

Dm^itti^-rsfcto, xa(a)-p<Dam^©^tiKi 

[0 0 2 5] BP'S, ttfbMUW 13 0g/'J7 r-/!/* so 

#<DiS{b*MaK«: I3 0g/'J7 h ;l/WTK*SJf -r«c 
fc*«#SL<. i i o g/U -y r- >J>WKTlclBW*c 

y v^u c^ffifi#g«S£*«Arc«-&lC7j<;& 
mu L TilglHSrf S C i: J; o T feiBMW^T*feS„ 
[0 0 2 6] CO<fc5«:S{t»8«OfatJ;!), RB 

[0 0 2 7] S^atBJSti, Bruce F R tamer. Cheraistr 
y and Industry. 19 (1974). pp63-66lCfeSt£ftTV->£ 

X(2-yh^->x^;l/)ai— r;Hc«fc(3^<Dl4m^tf^: so 
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i^MltSC i: K <fc »? »' &©il7T;£r{£ii LS.o4Pzk» 

[0028] c<o&©flutHx;i§i;:*5v>-T\ {E*{±zM§«r> 

lcg|#-r img/'j7 h;WT*T-[5liR-r 

^@T&s&£i^jii©affixgicfc^T:&# 

0 . 1 rag/U y K;l/JMT*T'tttilRrtgT'SSfc46, 7k 
»tttT-£3&i&8©±PSti, &£«mL i:7jcf§ 

{±8 5 g/'J >y Wl/$T*±#?2^S£ fc*W^T-;&.5o 
c©£3lc#&ffl©&^g;&±#2^5ct£<fc!7, }fi 

tfffl&So 

[0 0 2 9] #©Xg(c)U::fcV^T. *<0«ia»[iP6, 
WK¥ 1 0 — 3 62 07 9*§£3gtei£©J: 5 tc, i£{b h 

y^-s^pr axtSTOMA c tsig-rs) 

m^T. .S:fcfli7ESR©»tli*?T*-5 0 COXST'tt, # 
tc^XST*-bU>i:^a:L,- , ?'-ri/>e^Rtj : 7^>/*t7A^r 

1 mg/y v v^AT^x-mmm^irnvta^rcib. a 

[oo3o] B^mfiMnmrnmitcn, &&mjmt# 
So ctit±, j±mthmcmtmm&*wm\-,T^ 

^jLTv^fcii-efeSo tmmznrc7tmtet&Mic£*) 

SS0 .7 5 mo 1/y -y h^lOlS^ffiltSi: 

tA^s l^o a»iMi[(o±Htt»K:Hte«nav^\ 

iMrcDX^'T AcDti^amjgOlgib^iSft T'feS 3 m o 
1 /y -y r-;l/i^Ttc-rsct:^J; OfiFS Lv^ 0 
[00 3 1] S^Tcm^ttmU. iit#XS^Hfc*il 

«»±, t: K^^Vi:7j<^fb^- h 'J '7A«^fflv^/-CJS7t^!aa 

^Tta{b^^ 3 tCijVr <fc 5 tc, TOMAC O^^A^fb 
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^f;l/S^gL, N R 4 CltiTOMAC^Sto 
[0 0 3 2] 
[fb3] 

N R 4 C l+NaOH-»NR 4 OH + NaC l 
[0 0 3 3] COMRlS^jaLftNR4 OH(t j@K . 

C £lc£ t) , c©ttiR£j«*B&itr*o ^NR 4 o 

H#7E<DNR4 C l IcRSfc&ICl;):* pHltTFfc&S 

[0 0 3 4] 
[ft 4] 

N R 4 OH + HC HNR4 Cl+HzO 

[0 0 3 5] jftL TkSOpH^fcTtfSCfclCcfctK 
_OHfflTOMACfc:j;«pH±»*B6±-rs^rJ56feRrflg 20 

s #^tg 1 7m<o nm<Dmt$m%: p h ±s*e 

*r*&. J*ffi9J^<Dt><p<DpHIHS^c}:eiJ?^UV^ 

[0 0 3 6] ±&&&m^<D fflffi6.fr Zl*. 
(d) tc&i^T. zilMfcHBtli: cfc 4SXtc9c <fc D-fe L'Vtf m 

[0 0 3 7] — ttfc. ffi«bi/>» % -bU/>»**tr7k» 

fip-^s o~8 owmmias^T^^ isa 

[0 0 3 8] SK*t^Ott«E*»ttWk: 



*ntf*»WlStu 2 g/y v h;I/«Ttiifflt4 

[0 0 3 9] - ItfbBWtfccfcSaTMffifcHbTtt. 4 
0 0mV*lTU 5 0 — 8 0°COrSfiSi©c-efeoT^ 
^tt»©«aW*4nU "ifik5 0 0mV*jB*3fc-feU 
>03KE**^"F"r*^». 4 0 0 — 5 0 OmVOgi 

ttt^Lttt, 4 4 0 — 4 8 0mVO«H3Wtfc»*L 

[0 0 4 0] cti60«*fteoa**Jb-&fc:ctt). p^ffi 

[004 1] *is>&m5t®$iisrc'&<Dmi*, micm<o 

U x;U;l/*tcigA-r^fc^»^L<av> 0 $fc, 3 8 

&o S£oT. -r;Wl/OS7cStfiLi: Lttt, 2 9 0-3 8 
0mVOOT#»SU>tf, -r;Wl/Oaffi^a7C*«:ra 
«FtC+^CjSfc*r/ca6tC«3 10 — 35 O'tnVOlltf 

jni&fifcfcS 0—10 0°C-e^^ o 
[0 0 4 2] CCT?# 6 ns^Wl/fi»iBU-^;l/OiBffi 

iciiLT^av^ mmm, ncmm. mmm 

9.9 — 9 9 .9 9%^T^S^:i^46^Ci:^W^So 
CO 0 4 3] ft. *JSJJ!W:. aiMX7^A<D«l^M 

[0 0 4 4] 
[H«jg!|] 1 fififflJ 1 

■5. MA%91 8 kg. ffi^B^rl 1 6kg v Stfffl 
^ScC^3 9kg^L. C*l£>£3 5 6 0 V y Wl/tO* 

[0 0 4 5] 

ran ] 
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Au 




P t 


Pd 


I r 


Ru 


Rh 




1.26 


10.5 


0.0212 


0.0904 


0.0139 


0.0518 


O.0097 




2.27 


7.26 


0.0011 


0.0087 


0.0006 


0.0004 


<0.0001 


ffij&C 


2.17 


4.66 


0.0008 


0.0085 


0.0006 


0.0004 


O.00O1 





Se 


Te 


B i 


Sb 


Cu 


Pb 




6.01 


1.31 


2.4 


3.77 


12.8 


16.4 




17.5 


0.81 


1.07 


2.90 


13.6 


2.64 




8.82 


0.48 


0.60 


0.83 


31.2 


4.32 



CO 0 4 6] COX9y-*WrtO»eB*IHI#'4«p|IBte:- 

js«rtTHi8 5tcT, mcmmtfsmrr z i o o o m 



r., Ru, Rhfippm) v &tF*7C*©«tB* (%) 
«fflJS*0*fl:«I«ftl4 8 6 .9 g/ 1 T 

/Co 

[0 0 4 7] 

[i§2] 







Au 


As 


P t 


Pd 


I r 


Ru 




3360(1) 


3.38 


0.051 


0,039 


0.19 


0.017 


0.12 






0.015 


22.4 


2.7 


8 


1 


54 






99.4 


0.17 


99.1 


99.5 


99.2 


94.4 





Rh 


Se 


Te 


Bi 


Sb 


Cu 


Pb 


mm. 


0.016 


16.7 


2.67 


1.90 


0.73 


30.1 


1.27 




14 


0.14 


0.11 


1.83 


3.54 


0.37 


31.4 




89.6 


98,9 


94.8 


44.0 


13.5 


98.4 


2.97 



[0 0 4 8] f 5nftiffli<D2 5 8 0 'J 9 h^l! so 
L. 6 4 5 'J y h;VODB C^ffi^TMifflbft. i 

micas*-*— • bh5-*«t\ mmzmicxmmmt: 

(offiwmmizi o#. mftmmmte2 o^tLtc 0 
am ufcwataa i.5moi/i <omm 6 4 5 u h 



[oo4 9] s^otts^ m.&&<Dmam 
99.85%. ^atHtfcrgjgo^tcts^oa^ 

[0050] 
[«3] 







Au 


Ae 


P t 


Pd 


I r 


Ru 




2580(1) 


0.004 


0.052 


0.039 


0.19 


0.016 


0.085 




600(1) 


0.01 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 




645(1) 


13.5 


<0.001 


0.001 


0.001 


<0.001 


<0.001 





Rh 


S e 


Te 


B i 


Sb 


Cu 


Pb 


mm 


0.015 


17.4 


2.71 


2.09 


0.76 


29.2 


1.31 




<0.001 


<0.001 


0.001 


<0.001 


0.004 


0.046 


<0.001 




<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 



[00 5 1] ^*«6ttlbfc*««aO'5-6<0 9 0 'J y b)l> l/ltBS)> mtt-XfoWl 7 5 0 g (ttWMO 1 .5 

,«»lTv 7k5 0 V >y h)W t«290 0 g(lmo so «). mm 1 1 1 0 g l . 5«) fc«£U. 9 0 
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©W«ffli:5SS»ta*07kfflOliaj« (g/l) x Stg&<D 



Sffi ( p p m) ^TIB^4jcgg*o &<pjj 



7t:^Ci9 7 



6 A*dtr5B7C«o*ffii:*«tB«:±«« 
JW^*«0ig-rfc, AOJK6*0¥iS«tt 9 9 .7%£ 
CO 0 5 2] 

MO 







Au 


AH 


P t 


Pd 


I r 


Ru 




sou) 


0.071 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 




90(1) 


0.29 


<0.001 


<0.00l 


<0.001 


<0.001 


<0.001 


>§7q& 


UK(ff) 




0.4 


<0.05 


<0.05 


<0.05 


<0.05 





Rh 


Se 


Te ! 


B i 


Sb : 


Cu 


Pb 




<0.001 


<0.001 


<0.001 


<0.00l 


<0.001 


<0.001 


<0.001 




<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 




<o r o? 


<0.05 


<0.0S 


<0.05 


<0.05 


<G.05 


<0.05 



[0 0 5 3] ^tttBt©aSffi2 5 8 0 U y hMTO 
MAC :TBP=1 : 1 <Dm&&&2 5 8 0 V v h/P* 
fflV>T»ta«rfr«:V\ Mfcatti&OfrttMi'&O .7 5m 

oi/i <omm 129CJ7 h;i/T^bfc 0 ±m(om 

IU13.5.*?— bh9-*HV\ «ltH5®RtfiJfe»5Slc 



»H^tfj*a^oe^aBs»iai*«ffio«ja (g/ 1 ) 

*TI2*5k:^Lfeo 

CO 0 5 4] 
[«5] 







Au 


P t 


Pd 


r r 


Ru 


Rh 


Se 


Cu 


MM* 


3870(1 > 


<0.000t 


<0.0001 


<0.0001 


<0.0001 


0.009 


0.009 


10.5 


19.4 




2580(1) 


0.004 


0.039 


0.19 


0.016 


o,078 


0.072 


1.65 


0.10 



[0 0 5 5] COIitfeV^T, m&mrGmii, P t : 
9 9.9 %tU^ P d : 99.9 %£Ui, I r : 9 9 . 1 
R u : 8 4 . 2 %. R h : 8 0 . 0 %jWft(U«tU & 

w^e.©iR45t*9 9 .9 9%tca-rs„ 

[0 0 5 6] ttULfeMMBIi, *O5 0U » 
B{bT7j<2 5 <J >y h/I/fcafrU J fO«t , P*tlfct h 



so Life. c'<0«ttfcpH*lBWB|H»Lfc*, HttdMb 
fco a^OftttfB&TMBOSjS (g/l) , B&SaS 

[0 0 5 7] 
ffitf- 5 0 0 [^6] 







AU 


P t 


Pd 


I r 


Ru 


Rh 


Se 


Cu 




25(1) 


<0.00l 


<0.001 


<0.O01 


<0.0001 


0.0U2 


<0.001 


3.07 


<0.001 




50(J) 


<0.001 


<0.005 


<0.005 


<0.O05 


<0.005 


<O.0O5 


1.83 


<0.005 






.0.09 


0.87 


4.2 


0.36 


1.6 


0.27 


0.73 


M 



[oo5 8] ajfeSOT^^tttaLrcftoajsjfittx 

pH-0 .2©BS^i:-feU>iRfl[Tl g/ltB^cDiHr 

1 0 g/lfaHS*ftll« 6 5°Ctc#SU Stttf 
4 6 OmVfc*S*T-K{kKSt*}S»Lfco &V^T% 



[0059] mfmnmmMfS. (g/ 1 ) . KtreuKi 

fc-teUXOaffi (ppm) *TiSS7lC;r;-fo S7ffim 

*v^7cJST*fcsex^X, 7>ft>, Sh BtSRttl 0 
p pmJ^T\ WMitZ 6 p pm-pfeo^Co -bb>cDjl7t: 

9 i .2%T'feo/£o fa, i o emmm-emm* 
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1\ awraiit^lMWlfc [0 0 6 0] 







Au 


Pd 


I r 


Ru 


Rh 


Se 


Te 


Cu 




3870(1) 






<0.0001 


0.009 


0.002 


0.92 


1.84 


19.4 




37.1<k R ) 


<10 


<10 


<10 


17 


55 




17 


23 



[0 0 6 1] ±ieoc'i: < ■felx>*a7c0iRL/fc«, S 



[0 0 6 2] 
[^8] 







Pt 


Pd 


! I r 


Ru 


Rh 


Se 


T e 


Cu 




3870O) 


<0.0001 


<0.0001 


<0.0001 


0.004 


<0.0001 


<0.0001 


0.127 


18.5 
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0.01S 
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Pt 


Se 


Sb 


<0.05 


<0.05 


0.1 


0.05 









0.106 


0.046 


59.62 



[0 0 6 5] f»ODBC*6 0 g/ 1 Sfi*T± 

iR*, EPt5ttmi©#«ffiO&»£r«lW 1 ©wa*i€>& 
Si:ffl31?g2l9CD#«tC»^m-T-iiJ-pfcll(i. 9 8 .8 

[0 0 6 6] COfSK, SISfi0IJli:|Bl«©^#T% 
1 .5mo 1 / 1 <T>mmcT 3WtX'ffi&Vrz1<>k., WMt 

7C^CD^<Offifit (ppm) ^rTia«l Ot^t. l©^ 
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[0 0 6 8] ittgglJl 

^x^-Ci^3 o o glC7j<^in^.T i U y WPfcU £<o 
X^'J — <D«ffc*fflJH(CT 1 0 0 0mV«±li:±#M 

(%) fttf 8UU* (%) *« l 2 (c^-To 
[0 0 6 9] 
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Au 


Cu 
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A/7 


AS 


Sb 
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7.91 


20.0 


26.3 


5.39 
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Au 


Cu 


Se 


AS 


As 


Sb 


CI 




1.0Z( fi /l) 


3.05 


17.8 


46.6 


0.37 


13.8 


23.3 
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166(g) 


0.01 


0.32 


0.19 


44.8 


0.1 


1.40 


14.6 
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97.2 


99.4 


0.51 
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8 5Rt/9 0g/l ©}S«}gJK*3Siab 

rco c i . 5 m o i / i commtmitoy 

A= l/UCTil-a-Lfci:<15. ^ilfitf 9 Og/IT 
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So 
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Cu 


Se 


Te 
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0.01 


27.9 


<0.01 
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0.01 
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0.04 
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0.51 
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96.6 


26.6 



[0 0 8 0] CtDt&mfrbs tUytttffitf5 0 0mV 
*mz-Z> £M7tmtfWl,< i&T U £fc4 0 0mV5fcrS 

[0 0 s i] imm& 

[0 0 8 2] 



[SI 5] 









Ru 


Rh 


86 


460 


99.8 


96 


390 


65 


430 


36.9 


<10 


32 


40 


406 


11.8 


<10 
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*fiS0!I 1 <om 5 fcfH«©6&&«im&<D»BSi£*KJS« 

T4 6 OmVlcHSSgLfcfcC^ SStCdTAttcO-trU^ 
[0 0 8 5] .tCT, HSS^Jli:RI«tc?Se^^4«F 

menus u jwa»KiHa[*«i&La3!j«6a7cbfc»& 

[0 0 8 6] 



(10) 



t*BS 2 0 0 1 -2 0 7 



17 



18 



Kl 6] 











1 






1 






10 






10 





[0 0 8 7] Jttgglj8 

7c45(%)*SSaL7to 7 ic^fc II 7 

©*£*<£ t) . 2 9 0 m V WTT«»!<Dtti8**iW 
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